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Abstract

BACKGROUND

Primary hyperparathyroidism is typically caused by a single parathyroid adeno-
ma. Ectopic parathyroid adenomas occur as well, with cases involving various
sites, including the mediastinum, presenting in varying frequencies. Secondary
hyperparathyroidism develops in the context of chronic kidney disease, primarily
due to vitamin D deficiency, hypocalcemia, and hyperphosphatemia. It is fre-
quently diagnosed in patients undergoing dialysis. This article presents a rare
case of hyperparathyroidism involving multiple hyperplastic parathyroid glands
with pulmonary seeding in a 50-year-old female patient undergoing hemodialysis
(HD).

CASE SUMMARY

The patient had a history of parathyroidectomy 10 years prior but developed
recurrent hyperparathyroidism with symptoms of pruritus and cough with
sputum during a period of routine dialysis. Radiographic imaging revealed
multiple nodules in both lungs, with the largest measuring approximately 1.35
cm. Surgical histopathology confirmed the presence of hyperplastic parathyroid
glands within the pulmonary tissue. After tumor resection surgery via video-
assisted thoracic surgery with wedge resection, the patient was discharged in
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stable condition and in follow-up her symptoms showed improvement.

CONCLUSION
This article describes hyperparathyroidism presenting as pulmonary nodules in a patient undergoing post-
parathyroidectomy HD, highlighting diagnostic challenges and a positive outcome from tumor resection surgery.

Key Words: Hypertension; End-stage renal disease; Hyperparathyroidism; Pulmonary nodules; Hemodialysis; Video-assisted
thoracic surgery; Hyperplastic parathyroid glands; Case report

©The Author(s) 2024. Published by Baishideng Publishing Group Inc. All rights reserved.

Core Tip: This case highlights a rare occurrence of hyperplastic parathyroid gland seeding in pulmonary tissue in a patient
with end-stage renal disease and recurrent hyperparathyroidism. The study underscores the diagnostic challenge posed by
atypical presentations of hyperparathyroidism in patients undergoing dialysis, emphasizing the crucial role of comprehensive
imaging and histopathological examination. Surgical resection proved effective in alleviating symptoms, suggesting its
therapeutic utility in managing such complex cases. Further research is needed to refine management strategies and improve
outcomes for similar clinical scenarios.

Citation: Chiang PH, Ko KH, Peng YJ, Huang TW, Tang SE. Hyperparathyroidism presented as multiple pulmonary nodules in
hemodialysis patient status post parathyroidectomy: A case report. World J Radiol 2024; 16(9): 466-472
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INTRODUCTION

There are many conditions that can cause hyperparathyroidism. In primary hyperparathyroidism, 85% of cases are
caused by a single parathyroid adenoma[1] and are almost always due to benign overgrowth of parathyroid tissue as a
single gland (80% of cases) or as a multiple gland disorder (15%-20% of cases)[2]. Ectopic parathyroid adenomas are
occasionally found in the mediastinum (28% paraesophageal, 26% in the mediastinum, 24% intrathymic, 11% intrathy-
roidal, 9% in the carotid sheath, and 2% in a high cervical position)[3]. In contrast to primary hyperparathyroidism,
secondary hyperparathyroidism develops in chronic kidney disease due to a combination of vitamin D deficiency,
hypocalcemia, and hyperphosphatemia, with most patients diagnosed undergoing dialysis[4]. Tertiary hyperpara-
thyroidism develops as a result of prolonged secondary hyperparathyroidism and is characterized by excessive secretion
of parathyroid hormone after longstanding secondary hyperparathyroidism, in which hypercalcemia has ensued.

Herein, we describe a rare case of a patient undergoing hemodialysis (HD) who was diagnosed with hyperpara-
thyroidism presenting as multiple pulmonary nodules.

CASE PRESENTATION

Chief complaints
A 50-year-old female patient presented with complaints of itchy skin and cough with sputum experienced during routine
HD.

History of present illness

The symptoms of itching skin and cough with sputum had persisted for several months during the routine HD treatment
for pre-existing severe renal failure due to chronic kidney disease, which had been diagnosed decades previously with
dialysis initiated in 1987. The persistence of these symptoms had caused her to seek help at our thoracic medicine
outpatient department. A chest x-ray taken at admission revealed bilateral opacities over her lungs, prompting admission
for further evaluation and treatment.

History of past illness
The patient had a decades-long history of hypertension (the precise start-date was lost to time) and end-stage renal
disease which initiated in 1987. She developed tertiary hyperparathyroidism post-parathyroidectomy under regular HD.

Personal and family history
The patient reported no abnormal past medical or family history.
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Figure 1 Chest computed tomography. Multiple nodules are apparent in the lung area, and 99mTc-methoxyisobutyl-isonitrile scintillation scan showed
accumulation of radioactive isotopes over the lesions.

Physical examination

Skin turgor was normal with no skin rash or ecchymosis. There was no jugular vein engorgement, lymph node
enlargement, or palpable goiter in the neck region. Lung inspection showed symmetrical and full expansion with bilateral
rales detected on auscultation but no wheezing. Overall, no abnormal findings were noted upon physical examination at
admission.

Laboratory examinations

The complete blood count and differential blood count results were normal. Other relevant blood tests revealed the
following abnormal results: (1) Creatinine at 8.4 mg/dL (normal range: 0.5-0.9 mg/dL); (2) Serum parathyroid hormone
at 1891 pg/mL (normal range: 10-69 pg/dL); and (3) Calcium at 10.3 mg/dL (normal range: 8.6-10.2 mg/dL). The
following tests were performed and results were found to be in the normal range: (1) Thyroid stimulating hormone at
0.49 IU/mL (normal range: 0.25-5.00 IU/mL); (2) Free-T4 at 1.12 ng/mL (normal range: 0.89-1.78 ng/mL); and (3)
Thyroglobulin at 20.06 ng/mL (normal range: 0-25.00 ng/mL). These results indicated that the patient had hyperpara-
thyroidism, though the underlying cause had yet to be determined.

Imaging examinations

The chest x-ray revealed several bilateral opacities in the lungs. A contrast-enhanced computed tomography (CT) scan of
the chest identified multiple nodules in both lungs, with the largest nodule measuring approximately 1.35 cm (Figure 1).
A methoxyisobutyl-isonitrile (MIBI) scan was performed and did not reveal any significant abnormalities except for the
presence of multiple pulmonary nodules with dominant MIBI uptake in the lung regions (Figure 1). These findings
suggested the possibility of pulmonary malignancy or metastases. A neck ultrasound revealed a normally sized thyroid
gland with a multinodular goiter (Figure 2). A CT scan of the neck did not clearly identify the parathyroid glands.

FINAL DIAGNOSIS

The tentative diagnosis was multiple pulmonary nodules in bilateral lungs with the nature of the nodules unknown
(Figure 3). Surgical intervention was required to obtain pathological evidence to inform the final diagnosis. After surgery,
the final diagnosis was hyperparathyroidism presenting with multiple pulmonary nodules.

TREATMENT

Video-assisted thoracic surgery [commonly referred to as video-assisted thoracic surgery (VATS)] with wedge resection
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Figure 2 Neck sonography shows right and left lobe thyroid and multinodular goiter. A: Right and left lobe thyroid; B: Right side nodular goiter 0.73
cm x 0.49 cm x 0.71 cm; C: Left side nodular goiter 0.18 cm x 0.14 cm x 0.18 cm; D: Right side nodular goiter 0.30 cm x 0.15 cm x 0.29 cm.

was performed on the right side to remove the ectopic hyperplastic parathyroid gland tissue and to obtain samples for
diagnosis. After the two nodules were resected from the right side, the one nodule on the other side was left intact.

OUTCOME AND FOLLOW-UP

At 14 days after surgery, the patient was discharged from the hospital in stable condition. The 14-day postoperative
recovery was favorable with a noticeable improvement in symptoms, which continued throughout the 3 years of follow-
up. Surgical intervention allowed for the acquisition of valuable tissue samples that contributed to the final diagnosis and
management of her condition. The patient was advised on follow-up care (wound care) and monitoring (outpatient
department blood exams) to ensure continued recovery and to address any further needs as part of her treatment plan.

DISCUSSION

Before surgery, imaging studies were conducted to locate the lesion. A chest x-ray revealed multiple nodules in the lung
area, with the largest measuring approximately 1.35 cm. These nodules appeared round and well-defined. Additionally,
99mTc-MIBI scintillation scans indicated the accumulation of radioactive isotopes in the suspected right lower lobe lung
tumor (Figure 1). Previous studies demonstrated that some lesions such as primary lung cancers show an accumulation of
MIBI[5,6], and others have suggested that 9mTc-MIBI could be useful to differentiate between benign and malignant
lesions for solitary pulmonary nodules[7,8]. Under the impression that the patient had multiple pulmonary bilateral
nodules in the lungs, we arranged VATS with wedge resection of the right lung for pathological confirmation and to
remove the nodule tissue. Surprisingly, the postoperative pathological results were hyperplastic parathyroid gland with
pulmonary seeding. Within 14 days after the operation, the patient’s symptoms subsided.

Differential diagnosis included ectopic parathyroid glands and malignant carcinoma. However, ectopic adenomas are
usually located in the paraesophageal area or mediastinum as a single lesion[9]. To the best of our knowledge, there are
only a few reports of ectopic parathyroid glands in lung tissue[9]. However, it is difficult to make a precise pathological
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Figure 3 Histology of the nodules. A: Hematoxylin and eosin (HE) stain, magnification 100 x. Endocrine cells with blood are visible. Monotonous cells with
round nuclei, occasional small nucleoli and eosinophilic cytoplasm arranged in follicular and landular patterns are apparent; B: HE stain, magnification 400 x.
Homogeneous nucleus and no obvious mitoses are shown; C: Parathyroid hormone immunostain, magnification 400 x; D: Chromogranin A stain, magnification 400 x.

distinction between benign and malignant parathyroid tumors by microscopic appearance alone. To distinguish between
malignant and benign parathyroid nodules, the proliferation marker Ki-67 is widely used in pathology laboratories. A
labeling index > 5% indicates an increased risk for malignancy, as Ki-67 expression is significantly higher in carcinomas
than in adenomas and hyperplasia[10]. In this case, the labeling index was < 2%, and we did not identify any significant
nuclear atypia or surrounding tissue invasion. Taken together, our findings indicated that the nodules were benign.
While not performed in our case, additional tests have been suggested to distinguish between benign and malignant
parathyroid tumors. For example, telomerase reverse transcriptase (WTERT) expression is uniquely limited to parathyroid
carcinoma and not observed in benign tumors[11]. Therefore, it is possible that immunostaining against hTERT could
distinguish parathyroid carcinoma from benign tumors[11]. Moreover, immunohistochemistry for parafibromin or
sequencing of the CDC73 gene can distinguish parathyroid carcinoma from benign tumors. However, these tests are not
widely performed in clinical practice and cannot alone be recommended as a definitive screening method for parathyroid
malignancy. Therefore, a clinical analysis is essential to interpret potential malignancy.

Hyperparathyroidism is characterized by excessive production of parathyroid hormone, which results in elevated
blood calcium levels. It can manifest as primary, secondary, or tertiary forms. Primary hyperparathyroidism arises from
gland cell hyperplasia of unknown etiology, small benign tumors, or parathyroid adenomas. Secondary hyperpara-
thyroidism occurs due to chronic hypocalcemia or reduced vitamin D levels resulting from other diseases or HD, whereas
tertiary hyperparathyroidism develops from prolonged secondary hyperparathyroidism.

As evidenced by this case, surgical resection is an important aspect of treatment for hyperparathyroidism. Parathyroid-
ectomy with bilateral neck exploration has been the standard of care for treating parathyroid hyperplasia[12]. A 10-year
study of surviving patients undergoing HD showed that 64.8% of patients eventually underwent parathyroidectomy due
to hyperparathyroidism[13]. In fact, parathyroidectomy is the only effective treatment for primary hyperparathyroidism
[14]. However, in this case, resection of lesions on the right side only was sulfficient to alleviate the patient’s symptoms. To
the best of our knowledge, there are only a few case reports about parathyroid hyperplasia or adenomas extending to the
lung region. More evidence is needed for the indication of surgical resection of both lesions (Table 1)[15,16].

It was challenging to determine whether our patient's hyperparathyroidism stems from secondary hyperpara-
thyroidism or from parathyroid seeding in the lung. Typically, secondary hyperparathyroidism does not correlate with
elevated blood calcium levels. However, blood tests revealed that our patient had hypercalcemia, suggesting that
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Table 1 Cases of hyperparathyroidism due to parathyroid hyperplasia or adenomas extending to the lungs

Case report title Year Lesion Treatment Outcome
Persistent hyperparathyroidism secondary to ectopic parathyroid adenoma in lung: Case 2022 Right Video-assisted thoracic =~ Symptom
report[15] side surgery improved
Recurrent hyperparathyroidism due to parathyroid and pulmonary tumors showing 2020 Right Surgically removed Symptom
features of parathyroid adenoma[9] side improved
A patient with lung ectopic parathyroid coexistent with primary hyperparathyroidism 2014 Mono- Surgically removed Symptom
and end-stage renal diseases[16] side improved

hyperparathyroidism presenting as multiple pulmonary nodules in a HD patient is likely.

CONCLUSION

In conclusion, we present a rare case of hyperparathyroidism stemming from multiple hyperplastic parathyroid glands
with pulmonary seeding. This underscores the importance of comprehensive evaluation in HD patients presenting with
hyperparathyroidism. Diagnostic measures such as neck ultrasound and chest CT should be employed to assess the
possibility of parathyroid hyperplasia or adenomas extending to the lungs. If there is a chance of hyperplastic
parathyroid glands with pulmonary seeding, surgical removal could be a good option for symptom improvement and to
confirm pathological findings. Moreover, integrating clinical data with imaging findings is crucial for gauging the
malignant potential of tumors, apart from pathological findings. It is important to always keep in mind that patients’
conditions should be followed after treatment.
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